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(54) FOLDING PROPELLER

(57)  An aircraft, such as a flying car, comprising a
body structure, lift structures (such as wings), control
structures (such as fins, elevators, and ailerons), and a
motor; a propeller connected to the motor and mounted
for rotation about a drive axis to provide thrust; the pro-
peller comprising a hub having a plurality of blades con-
nected thereto; and a plurality of blade housings adjacent
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the propeller and extending substantially parallel to the
drive axis; wherein the blades are mounted on the hub
so as to be moveable between an expanded position in
which the blades project radially from the hub, and a fold-
ed position in which each blade extends axially from the
hub so as to lie in a respective blade housing.
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Description
FIELD OF THE INVENTION

[0001] Thisinvention relates to a folding propeller suit-
able for use on an aircraft. In one particular embodiment,
the aircraft is a convertible vehicle having a flight config-
uration and a road use configuration. Such vehicles are
commonly known as flying cars or roadable aircraft (here-
after "flying cars").

BACKGROUND

[0002] There have been a number of previous propos-
als for flying car designs, i.e. vehicles that can be fully
complaint with legal and practical requirements for both
road and flight use. Examples include the Terrafugia
Transition (WO 2007/114877), the Carplane (http://car-
plane.de/), the AeroMobil (WO 2013/03240), and the
Moller Skycar (http://moller.com/). The first three of these
all include a propeller as the means of providing thrust
in the flight configuration, in particular in a pusher ar-
rangement.

[0003] One problem associated with the use or propel-
lersin flying cars is that the propeller blades are relatively
sharp and many regulations regarding road vehicles spe-
cifically prohibit the presence of such sharp structures
on vehicles for use on public roads. This invention is an
attempt to address this problem.

SUMMARY

[0004] A first aspect of the invention provides an air-
craft, such as a flying car, comprising a body structure,
lift structures (such as wings), control structures (such
as fins, elevators, and ailerons), and a motor; a propeller
connected to the motor and mounted for rotation about
a drive axis to provide thrust; the propeller comprising a
hub having a plurality of blades connected thereto; and
a plurality of blade housings adjacent the propeller and
extending substantially parallel to the drive axis; wherein
the blades are mounted on the hub so as to be moveable
between an expanded position in which the blades
project radially from the hub, and a folded position in
which each blade extends axially from the hub so as to
lie in a respective blade housing.

[0005] By positioning the propeller blades in housing,
access to sharp edges and tips is limited and so provides
a solution to the safety requirements for public road use.
[0006] The propeller can be mounted at a foremost ex-
tremity (tractor configuration) or a rearmost extremity
(pusher configuration) of the aircraft.

[0007] In one embodiment, the aircraft comprises hor-
izontal and/or vertical control surfaces adjacent the pro-
peller hub. In this case, blade housings can be provided
on either side of at least one control surface. Where the
control surfaces form part of a tail section, the tail section
including horizontal control surface, blade housings can
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be provided above and below the horizontal control sur-
face.

[0008] Moveable housing covers can be provided ad-
jacent the blade housings, each cover being movable
between a closed position in which it closes a respective
housing cavity, and an open position in which the respec-
tive blade housing is open to allow a propeller blade to
be moved into or out of the blade housing.

[0009] The hub cab comprise a locking mechanism
that allows the blades to be moved between the expand-
ed and folded positions, and is operable to lock the blades
in the expanded position.

[0010] Where the aircraft comprises a convertible ve-
hicle having a flight configuration and a road use config-
uration (a flying car), the road use configuration can in-
clude the folded position for the propeller blades. The
convertible vehicle can comprise wings that are move-
able between an extended position for the flight config-
uration, and a folded position for the road use configura-
tion, the long axis of each wing lying substantially parallel
to the long axis of the body in the folded position. In this
case, the propeller can be mounted on a tail structure
comprising horizontal and vertical control surfaces, and
wheels to support the vehicle when on the ground. Fur-
thermore, when the propeller is in the folded position, no
part of the blades extend rearward of the hub.

[0011] Where the propeller has three blades, the pro-
peller can be positioned with one of the blades projecting
substantially vertically upwards immediately prior to mov-
ing the blades into the folding position, such thatthe blade
liesin a corresponding blade housing in an upper surface
of the body structure when in the folded position.
[0012] A propeller shaft can extend along the drive axis
and connect the hub to the motor, the blades in the folded
position lying substantially parallel to the drive shaft.
[0013] Furthervariations canbe made within the scope
of the invention.

DRAWINGS
[0014]

Figure 1 shows a front perspective view of a flying
car in a flight configuration;

Figure 2 shows a front perspective view of a flying
car in a road use configuration;

Figure 3 shows a partial rear view of the flying car
of Figure 2 with a propeller in an extended position;
and

Figure 4 shows a partial rear view of the flying car
of Figure 2 with the propeller in a folded position.

DETAILED DESCRIPTION

[0015] Referring to Figures 1 and 2, an aircraft com-
prising a convertible vehicle (a flying car) is shown, in a
flight configuration (Figure 1) and a road use configura-
tion (Figure 2). The flying car comprises a body structure
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10 providing a crew compartment 12 and housing a motor
(not shown) and propeller shaft (not shown) that extends
from the motor to the rear 14 of the body structure 10,
where the propeller is mounted as is described below.
Wings 16 for providing lift and control (via ailerons, not
shown) are mounted at the top of the body 10 immediately
behind the crew compartment 12. The wings 16 can be
moved between an extended position for flight use (Fig-
ure 1), and a folded position for road use (Figure 2). In
the folded position, the wings lie along the top of the body
10, the long axis of the wings lying substantially parallel
to the long axis of the body 10. The folding mechanism
is substantially as described in WO 2013/03240.

[0016] A tail structure 18 is located at the rear of the
body 10, and includes vertical control surfaces 20 (fins
and rudders), and horizontal control surfaces 22 (tail
planes and elevators). Rear wheels 24 are provided at
the lower ends of the fins 20.

[0017] Frontwheels 26 are mounted on the body struc-
ture 10. The front wheels are both steerable and driven.
In addition, the front wheels 26 can be moved between
a retracted position (Figure 1) in which they are posi-
tioned close to the body to reduce drag in flight, and an
open position (Figure 2) in which they are positioned for
improved traction and control for road use.

[0018] Referring now to Figures 3 and 4, the flying car
shown therein comprises a folding propeller arrange-
ment, in accordance with one embodiment of the inven-
tion. The views of Figures 3 and 4 correspond generally
to that shown in Figure 2, but the wings are omitted for
clarity.

[0019] Figure 3 shows a rear view of the flying car with
a propeller 28 in its extended position as used in flight
mode. The propeller comprises ahub 30 and three blades
32. The propeller 28 is mounted at the rear of the body
section 14 behind the horizontal control surfaces 22 and
is connected to the motor by the propeller shaft which
runs along the upper part of the body.

[0020] The blades 32, with their sharp edges and tips
are exposed at the rear of the vehicle in the flight config-
uration. In order to make the vehicle more safe for use
on public roads, the propeller 28 is configured to be fold-
able. Figure 4 shows the propeller when folded. In this
case, the propeller is initially arranged with one blade
pointing upwards. Elongate blade housings 34 are pro-
vided in the rear part of the body section 14 adjacent the
hub 30, and arranged 120 degrees apart so as to corre-
spond with the arrangement of blades 32. The housings
lie approximately parallel to the propeller shaft. In the
configuration shown in the drawings, one housing 34 is
provided above the upper horizontal control surface 22’
and two are provided below the horizontal control surface
22’, one on either side of the vertical control surface 20’
[0021] A housing cover 36 is provided for each hous-
ing, and is hinged along one edge. For folding of the
propeller, the covers 36 are hinged open (as shown in
Figures 3 and 4). The hub includes a locking mechanism
which can be operated by a user so as to release the
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blades 32 from the radial extended position and allow
them to fold back into the housings 32 (see Figure 4).
The covers 36 can then be closed so that the blades are
completely covered and so safer for road use.

[0022] This operation is substantially reversed to
change the vehicle from road use mode to flight mode.
The covers 36 are opened, the propeller blades 32 are
moved into the radially extended position and the hub
mechanism locked, and the housing covers closed.
[0023] Changes can be made while remaining within
the scope of the invention. For example, the number of
propeller blades can be selected according to require-
ments. In addition, the configuration of the tail section,
both in terms to layout and number, position and function
of vertical and horizontal control surfaces can be
changed according to design selection. Angled control
surfaces providing both horizontal and vertical control
can be used.

[0024] Additionally, while the invention has been de-
scribed in relation to the positioning of a propeller at the
rear of a vehicle, it is also possible that the propeller can
be mounted elsewhere, such as at the front of a vehicle,
or on a lateral body or engine pod. These and other
changes fall within the scope of this invention.

Claims
1. An aircraft, comprising:

a body structure, lift structures, control struc-
tures, and a motor;

a propeller connected to the motor and mounted
for rotation about a drive axis to provide thrust;
the propeller comprising a hub having a plurality
of blades connected thereto; and

a plurality of blade housings adjacent the pro-
peller and extending substantially parallel to the
drive axis;

wherein

the blades are mounted on the hub so as to be move-
able between an expanded position in which the
blades project radially from the hub, and a folded
position in which each blade extends axially from the
hub so as to lie in a respective blade housing.

2. An aircraft as claimed in claim 1, wherein the pro-
peller is mounted at a foremost or a rearmost ex-
tremity of the body structure.

3. An aircraft as claimed in claim 1 or 2, comprising
horizontal and/or vertical control surfaces adjacent
the propeller hub.

4. Anaircraftasclaimedin claim 3, wherein blade hous-
ings are provided on either side of at least one control
surface.
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An aircraft as claimed in claim 4, wherein the control
surfaces form part of a tail section, the tail section
including horizontal control surface and blade hous-
ings being provided above and below the horizontal
control surface.

An aircraft as claimed in any preceding claim, where-
in moveable housing covers are provided adjacent
the blade housings, each cover being movable be-
tween a closed position in which it closes a respec-
tive housing cavity, and an open position in which
the respective blade housing is open to allow a pro-
peller blade to be moved into or out of the blade
housing.

An aircraft as claimed in any preceding claim, where-
in the hub comprises a locking mechanism that al-
lows the blades to be moved between the expanded
and folded positions, and is operable to lock the
blades in the expanded position.

An aircraft as claimed in any preceding claim, com-
prising a convertible vehicle having a flight configu-
ration and a road use configuration, wherein the road
use configuration includes the folded position for the
propeller blades.

An aircraft as claimed in claim 8, wherein the con-
vertible vehicle comprises wings that are moveable
between an extended position for the flight configu-
ration, and a folded position for the road use config-
uration, the long axis of each wing lying substantially
parallel to the long axis of the body structure in the
folded position.

An aircraft as claimed in claim 9, wherein the pro-
peller is mounted on a tail structure comprising hor-
izontal and vertical control surfaces, and wheels to
support the vehicle when on the ground.

An aircraft as claimed in claim 9, wherein when the
propeller is in the folded position, no part of the
blades extends rearward of the hub.

An aircraft as claimed in any preceding claim, where-
in the propeller has three blades, the propeller being
positioned with one of the blades projecting substan-
tially vertically upwards immediately prior to moving
the blades into the folding position, said blade lying
in a blade housing in an upper surface of the body
structure when in the folded position.

An aircraft as claimed in any preceding claim, com-
prising a propeller shaft extending along the drive
axis and connecting the hub to the motor, the blades
in the folded position lying substantially parallel to
the drive shaft.
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